INTRODUCTION
Agriculture plays an important role in economic growth, enhancing food security, poverty alleviation and rural livelihood development. It is main source of income for about 60% of people in India. Presently in India, foodgrains production is about 252 million tonnes (GOI 2016) . However, still there exist a wide gap between the production potential and the actual production realized by the farmers. The lower yields are due to heavy infestation of pest in general, and weeds in particular. To minimize these losses, different methods of weed management practices have been developed in different crops and cropping systems. However, adoption of weed management practice at farmers' fields varies as per the resource availability. Various reasons such as lack of knowledge and skill, non availability of herbicides, spray equipments, technical know-how, climatic and social-economic conditions, poor extension mechanism etc. are hindrance on adoption. Nonadoption of weed management practices leads to cause heavy yield penalty.
The knowledge level of the farmer has significant role on adoption of integrated weed management (IWM). Knowledge level improves with education, farming experience, training, accessible to farm machineries, extension contacts and innovativeness (Rajashekar et al. 2017) . Age has both negative as well as positive effect on adoption of IWM as aged persons has more farming experience but majority are late adopter of new technologies. In contrary to this, lower age persons are fond of new technologies and ready to take risk to obtain higher profit although they have less farming experiences. Similarly, education level play crucial role and has positive effect on adoption level of the IWM practices. The adoption level of IWM also depends on farming experience, as knowledge increase over the years. Experience also influences the adoption level of IWM at different stages of crop. Capacity building through training, on-farm demonstration, farm visits etc. may also increases the knowledge level of farmers.
Considering the diversity of weed problem and agro-ecosystems, no single method of weed control could reach the desired level of efficiency under all situations (Singh 2010). Thus, IWM has been suggested as a sustainable and long-term management technique. Several studies have been conducted on adoption and impact of new technologies, but few are accomplished especially on adoption and the impact of IWM on farmer's fields. It is therefore, important to find out the existing level of knowledge and extent of adoption of IWM practices by the farmers, and also to identify the constraints faced by them in adoption of IWM practices. Thus, This study explored the adoption level towards integrated weed management (IWM) practices and the associated relationship with various profile characteristics of 108 farmers from 12 villages of 6 blocks of Jabalpur district of Madhya Pradesh with an ex-facto sampling design. A list of various IWM practices in major crops suited to the study area and recommended by ICARDirectorate of Weed Research, Jabalpur, was prepared after consultation with experts in the area. It was found that majority of the respondents had medium extent of adoption of IWM practices with reference to rice (56%), soybean (49%), greengram (50%) and wheat (55%). A positive and significant correlation between level of adoption of respondents on overall IWM practices with other variables viz. age, education, farm size, training, extension contact, mass media exposure, input availability and innovativeness were noticed.
efforts were made to study the adoption level of IWM and factors affecting it at farmers' level in different farming situations.
MATERIALS AND METHODS
An ex-post facto sampling design was used in the present investigation. Field survey based study was conducted at randomly selected six blocks of Jabalpur district of Madhya Pradesh during 2014-15 and 2015-16. For the selected blocks, a list of villages containing farmers practicing IWM practices was obtained from the Department of Agriculture, Madhya Pradesh. A random sampling method was employed to select two villages from each block and thus making total of 12 villages. In the study area, rice, soybean, greengram and wheat were the major crops. Nine IWM practicing respondents from each village were selected using random sampling method. The final sample size consisted of 108 respondents. For measuring respondents' knowledge on IWM practices, a knowledge test was developed. Data were collected using developed interview schedule and based on obtained scores, the respondents were grouped into low, medium and high extent of adoption categories according to equal interval method. Collected data were analyzed using appropriate statistical tools like frequency and percentage, class interval, arithmetic mean, standard deviation and correlation coefficient.
RESULTS AND DISCUSSION
Majority of the respondents irrespective of the crop had medium level of adoption ( Table 1) . Among all the respondents, medium level of adoption were noticed to the tune of 56, 49, 50 and 55% in rice, soybean, greengram and wheat growers, respectively. Correspondingly, high level of adoption of IWM practices was observed in 27.5, 19.3, 26.3 and 25.0% farmers associated with rice, soybean, greengram and wheat crops, respectively.
Adoption level of integrated weed management practices
Adoption level of various integrated weed management practices varied irrespective of crops and locations ( Table 2) . Application of postemergence herbicides was the most popular among farmers to the tune of 52.7%, followed by application of pre-emergence herbicides with one hand weeding (HW). The adoption level of only one HW and application of pre-emergence herbicide only were the next most popular adopted weed management practices adopted by the farmers irrespective of crops. However, use of wheel hoe followed by (fb) 1 HW was the least preferred (12.5%) weed management practice. 
Relationship between profile characteristics of respondents and adoption level of IWM practices
While studying the relationship between profile characteristics and adoption level of IWM practices in rice (Table 3) . It was found that farming experience, extension contact and input availability influenced the adoption level significantly at 5% level of significance, whereas, training in IWM and innovativeness affected significantly at 1% level of significance. However, age, education, farm size, mass media exposure, information seeking behaviour, farm mechanization status, risk orientation and labour availability had no impact on adoption.
In case of soybean, all the independent factors influenced the adoption level at 1% level of significance except farm size, risk orientation and labour availability. Similarly, in case of greengram, age, farm size and extension contact influenced the adoption significantly at 5% level of significance and Adoption of integrated weed management practices correlates with farmers profile characteristics education, training in IWM, information seeking behaviour and innovativeness at 1% level of significance influenced the adoption level of respondents with reference to IWM practices. However, farming experience, mass media exposure, farm mechanization status, risk orientation, input availability and labour availability had no effect on adoption. In case of wheat, extension contact and risk orientation affected the adoption level at 5% level of significance and age, education, farm size, mass media exposure, information seeking behaviour, innovativeness and input availability influenced the adoption level at 1% level of significance. On the other hand, farming experience, training in IWM, farm mechanization status and labour availability had no impact on adoption.
Venkattakumar (2012) reported while studying the adoption of IPM technologies in rice and/or greengram that half of the proportion (50.67%) of the respondents had medium level of adoption followed by 38% who had low level of adoption. Desale et al. (2012) reported that three-fourth of the hybrid rice growers in Kheda district of Gujarat had medium to high level of adoption of recommended hybrid rice production technology. Similar observation was also made by Perera (2008) and Nirmala (2012) in rice cultivation.
It may be concluded that innovations and extension contact were the major factors which had significant impact on adoption level of IWM practices. Further, farmers should be provided with more practical training on IWM technologies that will accelerate the rate of adoption of technologies for 
